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[»&#K3 *SHBcoxfflM E M S >f X3A a —y 
14. ««JiT*it^i&^^|g 1 Jfftfe 1 5 K SIX 

SBSMS&l 1 OteSfl 1 J:* 1 5 1 fc H— TBBfcR 
fitia 5 2 fe^t*ittfc:«6Six4. JR l i 5 l 

2 flfcfcT^rtlfc 3 U * U O^J tf*jD;fo 0 , SSJfl:® 12 0 
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fen 1 ®fift£f?fESi£fr|6J±KiS»$ «&IBii«S 

IWttfcJ:oT1!rE»l***jWRSH-ftia. aaut* 
tiat&ZklzX^Xft&LtzzVXVnjjlzZ^XmU. 

Buism 2 as#o mg*T*nd±««a«ft wed 

ME MS (Micro Eelectro Mechanical 
Systems) : J*r 3— T. 

in#m 2 ] mim 2 «s#i± . mzm 1 «MM=*t l 
Ttme*¥*i^t=ffi«^¥iirr*4it*s 1 tea 

COM E M S i^'A-'f T. 
[fl^Ji 3 ] MB* 1 M***WB£»^JLfc#lMr 
IBfcWIESS 1 *»**18l2««UilcBffi&r£iJ*fi:< t> 

MBm2SS#:^Buia* :, F*(6]±CBUlB^ 1 

<ci±««ffl^r6 j: "5 mem 1 niiBm2«g* 
mBfft 2 h mfotf m&wx nub (=mBX«(dtt l x n 

MEMSy>^nX3-7'. 
[»*3I5] KffBIBimffi&imi2«l»Jmfli{i< LVffi 

38**-r*iM&B 1 KfetaoMEMs^w nxn- 
r. 

9iitt$ffli^ . mien 1 Mficcffljgd jifc&nflHB 

r. 

[ m#k 7 ] nentnc ^->x^mth mm 1 « 

7". 



£«£4lt^7fcB^MEMSS**-rn;*3- 

r. 

[000 1) 

*>. 

[0 00 2] 

[fi^fcOftftJ] MEMS (Micro electro mechanical sy 
stems) t±««tfk «mWgPp D n^^*IS^fflV^ma 



3-7imfe&5i&x^®?&mfo<z\a^mum*. 

J: -5 Ullfeft 7 n (cross product) fcJtWt 
[0 00 3] nxa-r^ny^-U^Sr^S 

^WttBHrtSSttttSrSflL-O**. 1ST. S**-f 
n*3-rfi^a#:tf»$ft£;/jft& rggj^flj 

Jizwnt ttfot: r #i*tnfrfij iE»*(6ifc 

[0004] 51*. i>>-f a^3-r(4XS(iJt{iY 

4 . xs^> >f ox=? -riiA^*fft]* J 7k^|6i(7)ix> 

4. 

[0 00 5] MEMSfitSJfflVifci/'+'l n^3-7T 

LKWrchh. it2 0it:wi^tii i*«^Bg$ 

ii. S^mfigl 10±*fc{i3BirtKS133WES*i6. 
fHHlVS 1 3 {iU5g«;«i 1 1 lc« LTtgjgatXMPS^rtg 




!(3) 



mtfmwmmt txmmzix&%r£. ra&Bffi 1 b& 

WlWM 1 3ke>ffllztute&mKtf r <imZtL. ZtilzX 9 
■5T^-t-&»«^tc: J: ot^l&ms 1 3tiW%9M 1 1C 
*f LT SlEfirfllfcaaW S . ERE Lfc <fc 3 

UTffifflSii H^m^l 1 b&8mJBk 
1 3 b VMMlzJ: ^X^itthim3)*mei-tZ>m<7M. 

m-mnm^ixh. msz titz^mzm^s^mnm 
1 3tfwmt&&w.zn$,-?hzbifix'%. zcoizwitz 

[0006] bz^>tK Mi&LtcXotcffimz^-f&n 

l±, 4-«t«U:fc:Bl3eWl 1 ^Mt^IIJfii)t 
B9&BS1 l±fc«8JifcIS»fHi-i. -e^*^, 

mm±t,z&fflmm 1 3 sun*-*-* . c 

«oi 3 mmMi 3<r>±mz&±2ti?zmmmmi 

[ 0 0 0 7 ] ^iumsi 1 3*>maam±.0S£&& 
ftmzmstr&tzMzufflbw&i 3fc@5gmssi 1 1 

«E4Jttt»!fll«ffiSrfflliJtMEMS^^n^.3-r 
[0008] 

%mmA*fmi-fht:tbi,z%i&ztifct><oT\ zcomm 

S : J*4x3tt-T*ffl8k-tZ>bl\?>\iZbh. 

[00 0 9] 

tz&<ni&mt l z& h M E M S >-'-v 4 OX 3 —v\t . 

o 3 *>~r>x-$> h * 3 F*not=ja -9 r iriBStt&** l t fa 
tttwraiarc* 0 . ■m&mmm.z x -> x me* 1 «s 

[0010] ^mjmmt lvv- mrnmizxtux. ms. 
m2nAmtms.m 1 n&mzn LTmE*TOnft±tc 
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mm 1 ***ti3E»«JiCBast-&^ < 1 t— ^ 

m 1 «fift LTffl*^ «F«fc:fJies 2 If fifth lu 

EMSy>>fDX3-7ii, Mem «fift #151^2 

BulE^2®fiftS:ffi5iI«-ri>^ ; 5r< t t-o^»lA' 
mil em 2 Sfift^M ETfc^^r^itz HirlBS^tz^ 

[0011] «IC:T\ tfl2ffil!«ffifcB5IE**nTO{4< 

tarn 1 ©fifth m-^mtizmztitzmjmmt&mm 
[0012] ±tz, &mrnmtmfewmtcr>mmzmb 

[00 13] 

« . ^t>fQ^3-7rt <0«ift3&« IHB $ ti h 

[0 0 14] H2»4*»BJfcffiSMEMS^>>f 
SSil*»l«»»l 5 1 tm2^fiftl 5 2. mi® 

fifti summt^nrnmi 10, sg2stfti 5 

2^7jcT*f6]±<50Sfil[*«tfil-r 6**PfcM51ttffi 120. 

m 1 Kfift 1 5 1 ^SK*i^±o^{i^^»it*?>Sii:^ 

*a«:«ii 30. 5 1 hm2«fifti 5 

2 Sr^-ti-f il^-rsftSccom 1A^>16 1 timcom 

2'<*1 6 2Sr^TLTv^S. 
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mUl^l 6 lfcJ:'-5T*«U:fc:fflje$ivO>&. 13 
3 tc* LttI 0>S1^16 1 (i^^fte-f?. 2 ffl 

1 6 1 a ki*i^*ffll3Slrr 4316851 6 1 
b&IflR/<* 1 6 1 a*>5^>— ?£r*RfcSI5g$-££*: 
»O0B3i»l 6 1 cTflWUSftTH*. ®4&T/ISl5(;i 
**L<FiiBl3«ill.K*l 6 l<rm:imtmL$S&ZtL 

Ztl-?tl7ikLKfflX-hZ>. W<*1 6 1 a. 1 
6 l b cot&vgg&izj: ->t . * l *»* l 5 l {iS«ic 

[00 1 6] 312***1 5 2(i*l***l 5 liO 

3S2*J;*1 5 2{iSSl***l 5 1 «Ort* 
ffilBKESft.*. 3S2*g* 1 5 2«JB2^*1 6 2C 
£-0X3*1*4*1 5 lfcBJgSilTH*. H6fc^L 

fcao . H2A* 1 6 2iiY2n<dtefcfct»»''?*tf>jB» 

«k->T»2***l 5 2J1»1KJI*1 5 1»C 
ttLT Y1j\ii}lzmtmW5im£.f52J<* 16 2CJ:-)t 
3d*$*U>. BMKSl 1 OiiS 1***1 5 lOYSr 
rtLh«)Wrfc:*h.«i»»t4>*L. MLttt* 1 *** 1 
5 1 h|B|-¥aCiE$ixi>. SgftHtfiil 1 0(4< L(Com 

WMMl 1 2Tfllj£SftTU*. 

[0017] H7fc^LJta 1. 1 1 (IS* 

±JCffl*3*UteffljeWl 1 1 b»tfH**l llbt- 
*fc:®«SfLfc«*?<?5lI^e 1 1.1 a£*LTH&. H. 
36*1 1 1 aJaEEJtteai-fi J:5E«*i. ifcffi2 
TfffcBSfiS.'^ttTOl 1 2(±gllilt:l 5 11= 
H*3iifcHJ6»l 1 2b*tfffljg»l 1 2bt-*t 
jMS^Udtt^MIKl 1 2a$-*LTV^I>. -fil^ 
ixO^KlM 112a {l-f-ix-fitOSUta 111a cTjfilto 
2ia*cKS*ift. @8tt, @7<0I - mtifettSZ^r 
l*W=»3 BfBBBT* 0 . 9**1 1 2aco^$«H^M 

1 1 1 a<?5S«*>/c,<OS$(3jt^Tfi<. 9H1 1 2 
aOT^JiaHK^feWJtOSSTlWitJtlTV^. C 

tucj: o»»mffii 1 2 «*K±rait*rtucaBtt^r* 

[0 0 18] tfP-mim&l 2 0 { iSS 2 *;&* 1 5 2fi0 
rt«2JWrRttfc*i.TV*4. TkT^omffil 2 014. IB 
Snffi 1 1 0 kR*fc< URflBafc:J:->T«SIS^$*i 
fcEBt*ffil 2 1 h^ifim® 1 2 2£3rLTVv&. 
«S1 2 1 USCLh(cB95€$ix. 1 2 2 i43fi 2 

*** 1 5 2 tcHJg^iiS . SEMOftfii 1 3 Oil* 1 

*** 1 5 1 <ox*rtLh<o«l±(c*<ieh»»t^ix*. 
SKVtAVS 1 3 0 fc < URflBftfc J: oTffiS^^-^ix 
fcHSmSl 3 1 fc&Ift&l 3 2-CKMESitrvi*. 
S£*S1 3 lliaHSLJbfclEljeSjfU ffi&mSl 3 2(4 
1 «** 1 5 1 HB*S;h. 5 . **tt*D*S 130U 

if*. 



[00 1 93 OT. *»Ufc£ 3 ^rfllfigS-^rt 

ram^i i OKi-^-t^-rsw^btj^-cmi* 
g*i 5 1 tfzimtzfmti> . * 2***1 

5 2*<I2A>1 62CioTZ^CSl«Ml 5 

iJdtfLT**fflteSivcvv6fc*>, S2ttfti 52 

i4Mll***l 5 1 fc#fcZ#ftfcMW-4.' 

[0020] SffitftKftfi 1 3 0 am 1 «S* 1 5 lO 

zmto**tr«*u **3*i£HraMMB(Biji*- 
■e-f>fc:aft$ii*. »©s§(i*ii^»*ffi 1 3 o oai 
jeataw** 1***1 5 i*«z*ni±fc:«w»j:<» 

■rc* I- <k 5 1 1 0 tc£* 5- WW 

6. *1***1 5 1 fcS&2*fi*l 5 2^»tS^ 

* 1 *s* 1 5 1 izxiftocnsMumt t>ti& t , * 

2*1*1 5 2li*2/"'C*l 6 2fcJ:oT*l***l 
5 1 fc^X^AKSMb&tlt. 182***1 
5 2fcttY*|*I^3 U*UO**«iO*>-5rill2*** 

1 5 2j6«Y*rtfcsS«rt-*. iiitcJr-sTTkTlWai** 

12 0 rtOlljt** 1 2 1 i^l&IWi 1 2 2 IHOffi*** 
*fll L , £ O J: 3 *E*^M6ft;C J: -» T ^TMPfSfli 1 

2 0tf5»*»*tfME{b6%fifef s. ©iep§s(E^-r)<4 
7j<¥«l«HEffi i 2 o<o»*®*<o^fc£fflv >T n y jf y 

[002 1 ] *^S6CT 1 4it(i\ H 1 *ft* 1 5 1 tf)Z 
*l«!Lh<0*«tfW 1 Wfi* 1 5 1 t H-¥*Jbte«*8 

*i^Bue**i 1 1 tftwmmi 1 2 minti 

1 1 OtCioTWP^ixS. U^'oT, IEt!im®l 1 
0#SS1*«*15 1 fcm2K**l 5 2%if<r>£o%. 

*n?>ia<oiai«*»t<'ri<o!6«s»K:*4. u^t. 

Ml 1 *4* 1 5 1 cr> %m*?Wi 2 *4* 1 5 2 tfD^<iy$ft] 

*si 1 1 t&mmi \2ttf< vffim\,z£->xi& 
se^siiTv^fctf), mi*s*i 5 ia^2*s 

*1 5 2<VWmWfo*%t£.L*?-t<X'%h. ioT, * 
[0 0 2 2] H9J±*SMBt:fliSMEMSi'>-f 0^3 

-r<o^2ia(6WS:^tfcia-eS)4. ot^mm^^ 

»JHi*<. *^S«C*3V^T, m 1***1 5 1. * 2 
«** 15 2, Igffij^ti 110. 7]< ;s F^$nl;® 120, 

mwikftmm 130. at^S2 1 6 20*1*1102 




[ 0 0 2 3] SSI A*l 6 1 al4#4fcO!tl 1 *** 1 5 
l^ftttStt^ftTUI,. UlA'^l 6 1 ateg|2<7) 

m 1 1 6 1 1 1 *** 1 5 1 j&qHRfciStl, 

T Z*|6|tffl«»IKsriBfcS5 1 *** 1 5 1 £3d$-t 
2>. £<^J:3 : £|g|££:S"-f S^cOMEMSi;^ ox 

2 1 . #*Sfc0!le><i: 3 tern 

1^16 1 a#m***l 5\CO&fti3mt&Z. 
[ 0 0 2 4 3 m 1 0»i*»BJfc:^SME M S i**-f OX 

3-ro^3Hsifiai&*t7tiax'S>i.. 

*C, §11***1 5 1. !iS2«**l 5 2. fgim^l 

1 o. *¥«t£flBsi 2 o , msmwtktsmmi 3 oco 

V^TS1M2 6 1 fc*2^*2 6 2O«^* s H2c0^ 
J£0»Jijld. miA*26 1(4311***1 5 lfc*2 
*** 1 5 2 S-ffi5ffl«ia^$-y:& . * 1 A* 

26 1 tioT. §31***1 5 1(4SS2***1 52 

[ 0 0 2 5 ] SfS2 A* 2 6 2 (4* 2*** 15 2 £g« 
±fc.BU£S-£S. §52A*2 6 2(cJ:->T. ffi 

2***1 5 2JiY*m±fe:a»jfcaf uT»«s»?ri6 

tc««±tcBKS#l.&. lEHmffil lOKrioTSSl* 
**1 5 l*»Z*|t!tefHBr#-*i{. *2***1 5 2*« 
H2K*262fc,J:->TZ ;fr|6j_Lfc^K tcHJt $ tlX ^ 
&tz*b, §12***1 5 2l±Z#mtcjRttl,$:<$r4. 

§?i***i 5 1 ^ffiitrts rami «i*i 5i(cx* 
i*ifcAiS*!W!iat^<x5fc. §?i«**i 5 mY^rrSj 

<0gf. §51***1 5 1 fc§S2***l 5 2 #351 A* 

2 6 1 CioTY^mCfflJtll^^T^I.^. §12 
«** 1 5 2(4§5 1 *** 1 5 1 k*KY*|*lK»«i$ 

its . atitzj: 0 l 2 o (=(4ffim^*<o^ 

4b5*»£-f *. "3io.Ii ***i 5 i #z*[ftj(cs 

grrS^C. §&2***1 5 2Ji«!j3]^-|tO-C**Y*|Bj 
fc*5*SaW-4<0T\ 2-30lfc6-|ai03»tt36 t a«EL'5r 

[0026] HI lW^CMMEMSxt-fn^ 

(4§f 1 *** 3 5 1 #§? 2 *** 3 5 2 OrtfflSiafcffi 
S*iTV>*. ifiCJ: 9§S 1***3 5 1 ZZfifiUzm 

Wrt&%mnM3 l o a** l ***3 5 l ortflBSlHIfc 

ffiSft. ai2***3 5 2OY*|t|±<03Efflt«tJai-r* 
*?«$3!«S3 2 0*«S2***3 5 2^*H»:S? 
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[0 02 7] §11 A* 3 6 li: §52^*3 6 2<9fi£j£i 
H®Wt06«OSUfiWfcig— -T^*>. §11 A 
* 3 6 U4JS 1 *«* 3 5 1 **§S 2 «** 3 5 2 IzM L 

x z-tifak izwmmmizw, 1 *** 3 5 1 1 * 2 » 

**3 5 2 §12 A* 3 6 2(4*2 

***3 5 2 #Y*(S]±t3&tE(;*t LT«iflWMnB£ 
§52***3 5 2£g«Jb(cll5£$-£.l>. tJ»Lfcj;3 
£ % -f £ *HJfe miz X h i? -v -i n x n - Tcr>wm 
(4. ffifi*LfcHl 0tf)S8StWkH— -r=5r*>^>. 

wm9M3 1 oc«koTas 1***3 5 lijtzijfisizm 
mttwm i «**3 5 1 izxxftizjtjmg.iim*. hti 

St. §52«»*3 5 2#§5l***3 5 1 tMzYfj 

[0028] z.<7)W,4$m,mcn>i;*<i oxn-r-m. 

&3mteMtffiWZ. *1***3 5 lcOigKnS-ffiifc* 
2***3 5 2^J$&3frftfca>14:fcLT^£^T\ «t» 

m^<r>jA x&mfrt hzt&x%&. mi 2 n-&?m 

(C^S MEMS A UXa-7V>%i 5 HMCT^ 
HT^S. *^ffiW-feV->T. *1A^3 6 1 a?r^V> 

jtffl6^a&»-o»fig«ia 1 1 tz7jk%tifcmtemtmiitk?3) 

^1^36 1 a{4miccr)^l*4*3 5 KQ&M- 
fffl^fc^cO*2«**3 5 2«»5#rtffllft»«r5Stl+ 
i>. Ml A^-3 6 1 a{401 lc7)*l^N'^3 6 1 fc|3|« 
KS& 1 *** 3 5 1 t W. 2*** 3 5 2 jE^Z^Tfij^^ 

•fSiai 2 COM EM S 7°<Oiftf^(40 1 1 

t wm.X'$> h . 

[0 02 9] BfT*!6L^J;3 : 5:*2||]5fi«^^L*5IU6 
W=fcVvCi>3llSeife09fc|3|«H::. ^TOlifiEi4S^± 

BJt^S XSMEM S SAW ox 3-r5rSliltfrf6j^ 
9 O^EIIk LX Xli/'t-foxn -Tt IrI— ^®±(c;it 
ftlEStVtt4*YS^> 4 nxn-rc^"). ifLdi 0 
Sr^nft t J: •& 2 ffe x-vf a x 3 -r Sr H— S« (: R 

S. H-^-ft-f-^SB. a^H— ^--/r(Chip)-9->fX$ 
*-tS=5rif<0*BfrSr^-fS2Wi^-v>fnxrj— 

0«{tt^k|^*«W9l^*«ffl'r6ZS!^-f ox 

a-T^mzmmttLii^ iBj-sm^TBitc — 

x?T'3ffl^>4 oX3-r&g£Cft^T'§ S. 
[0030] Jil±T'(4*^,7)M^ LV^SJi0lJtoV^T 

mK^imx'h&MK'mmmtfmzzz.ttezim. * 

[0 03 1] 
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[01 ] ^MEMSy'A-(oX3-7(:Sffl$^ 

[H3 ] m2cn>mi><*<m.im. 



[124] 03omi^'^7C«®Sr^L^ 
[05] 03OSS1 s^coftftg&Ziifzttmz^l,*: 



i 0 6 ] m 2 osg 2 . 

[07] 02 o|g»l;S^^a:^:ll . 

[08] m7<7>i-imz%iommm. 

[09] 2(s:^t^l> MEMSxA-faxn -T<0gS 2 
SgS6flJ£*L£0. 

[010] ^BJ^^MEMS^'-vf 
3iyfeWSr^U^0<. 

[011] *»ftSMEMSy>'fnX3-7<0$ 
4^£^I$-^;L^0. 

[01 2] #?gBJ3lC$l> ME MS nX3-7©S 
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